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FIG. 1. Observed diphoton invariant mass mγγ spectra for
the event categories used in the analysis of the 8 TeV data for
the mX > 850 GeV search. No event with mγγ > 1800 GeV is
selected in the analysis. The results of a likelihood fit to the
background-only hypothesis are also shown. The lower panel
shows the difference between the data and fit, divided by the
statistical uncertainty in the data points.
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FIG. 2. Measured composition of the background for the
13 TeV analysis at 3.8 T for the (upper) EBEB and (lower)
EBEE categories. The method described in Ref. [1] was
used to obtain these results. The background corresponds
to the direct production of two photons (γγ), the produc-
tion of γ+ jets events (γj), and the production of multijet
events (jj). The shaded error boxes represent the systematic
uncertainties associated with the measurement, while the er-
ror bars represent the total uncertainties, obtained adding in
quadrature statistical and systematic uncertainties.
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FIG. 3. Comparison between the measured and the pre-
dicted invariant mass spectrum of the nonresonant SM γγ
background for the 13 TeV analysis at 3.8 T for the (upper)
EBEB and (lower) EBEE categories. The γ+jets and multi-
jet background components are subtracted in data, using the
method described in Ref. [1]. The predicted background is
obtained correcting the distribution of the events generated
with the sherpa 2.1 [2] generator (where the CMS detector re-
sponse was simulated using the Geant4 package [3]) to match
the predictions obtained with the 2γ NNLO program [4].
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FIG. 4. Observed background-only p-values for spin-0 res-
onances with ΓX/mX = 5.6 × 10−2 as a function of the res-
onance mass mX from the combined analysis of the 8 and
13 TeV data. The results for the 8 and 13 TeV data sets are
also shown separately.
 (GeV)Xm
210×5 310 310×2 310×3 310×4
0p
-410
-310
-210
-110
σ1 
σ2 
σ3 
-410×1.4=
Xm
XΓ
J=0
J=2
 (GeV)Xm
700 720 740 760 780 800
0p
-410
-310
-210
-110
σ1 
σ2 
σ3 
 (8 TeV)-1 (13 TeV) + 19.7 fb-13.3 fb
CMS
 (GeV)Xm
210×5 310 310×2 310×3 310×4
0p
-410
-310
-210
-110
σ1 
σ2 
σ3 
-210×1.4=
Xm
XΓ
J=0
J=2
 (GeV)Xm
700 720 740 760 780 800
0p
-410
-310
-210
-110
σ1 
σ2 
σ3 
 (8 TeV)-1 (13 TeV) + 19.7 fb-13.3 fb
CMS
 (GeV)Xm
210×5 310 310×2 310×3 310×4
0p
-410
-310
-210
-110
σ1 
σ2 
σ3 
-210×5.6=
Xm
XΓ
J=0
J=2
 (GeV)Xm
700 720 740 760 780 800
0p
-410
-310
-210
-110
σ1 
σ2 
σ3 
 (8 TeV)-1 (13 TeV) + 19.7 fb-13.3 fb
CMS
FIG. 5. Observed background-only p-values as a function of
the resonance mass mX from the combined analysis of the 8
and 13 TeV data. Three width hypotheses are shown: (upper)
ΓX/mX = 1.4× 10−4; (middle) ΓX/mX = 1.4× 10−2; (lower)
ΓX/mX = 5.6×10−2. In each plot, the results obtained under
the RS graviton and scalar hypotheses are shown.
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FIG. 6. Fraction of events selected by the analysis categories
for 0.5 < mX < 4.5 TeV and ΓX/mX = 1.4 × 10−4. Curves
for both spin-0 and rs graviton resonances are shown, in the
upper plot for the 3.8 T sample and in the lower one for the
0 T sample.
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FIG. 7. Likelihood scan for the cross section corresponding
to the largest excess in the combined analysis of the 8 and
13 TeV data sets. The upper (lower) plot corresponds to the
scalar (rs graviton) signals. The 8 TeV results are scaled by
the expected ratio of cross sections in each scenario.
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